Summary Background: Phyllodes tumors are fibroepithelial neoplasms that are extremely rare, comprising less than 1% of all breast neoplasms. Malignant transformation may occur, usually within the stromal component of the phyllodes tumor. The most common patterns of stromal malignancy are fibrosarcoma and myxoliposarcoma. Other patterns include chondrosarcoma, osteosarcoma and leiomyosarcoma. Case Report: Here, we report the case of a 42-year-old female patient who had a borderline phyllodes tumor with focal transition into a low-grade lymphangiosarcoma. The patient was treated with mastectomy and sentinel lymph node biopsy which showed no metastatic spread to the axilla. No further adjuvant treatment was given, and the patient remains free of recurrent disease 9 months after surgery. Conclusions: To the best of our knowledge, this is the first report of a malignant transformation of a borderline phyllodes tumor into a lymphangiosarcoma.
Introduction
Phyllodes tumors are fibroepithelial neoplasms that have the potential to recur [1, 2] . They are extremely rare, comprising less than 1% of all breast neoplasms. Classification into benign, borderline and malignant phyllodes tumors depends on several histologic criteria, such as stromal hypercellularity, pleomorphism and mitotic activity, as well as pushing versus infiltrative margins [3] . Malignant transformation usually occurs within the stromal component of the phyllodes tumor, although there have been rare cases where the epithelium showed signs of carcinoma [1, 4] . The two most common Bachleitner-Hofmann/Schoppmann/Rudas/ Birner/Wiener/Dubsky/Blaha/Sporn/Panhofer/ Fitzal/Roka/Kandioler/Gnant/Jakesz patterns of malignant transformation of the stroma are fibrosarcoma and myxoliposarcoma. Other patterns of stromal malignancy include chondrosarcoma, osteosarcoma and leiomyosarcoma. Here, we report the case of a 42-year-old female patient who had a bordeline phyllodes tumor with focal transition into a low-grade lymphangiosarcoma.
Case Report
We report the case of a 42-year-old female patient who presented with a palpable mass in the upper inner quadrant of the right breast. Physical examination revealed a firm, discrete and mobile mass, approximately 2.5 cm in diameter. The clinical axillary lymph node status was negative. The family history revealed 1 case of invasive breast cancer in a seconddegree relative. Mammography showed a well-demarcated 2.5-cm lesion without microcalcifications, and breast ultrasound showed a hypoechoic lesion with well-defined borders and posterior enhancement (figs. 1a, b). A diagnosis of fibroadenoma was made, and the lesion was categorized as BIRADS-III. 2 months after initial presentation, the tumor had grown to a diameter of 5.0 cm ( fig. 1c) . Core needle biopsy revealed a fibroepithelial neoplasm with the characteristic features of a phyllodes tumor. A quadrantectomy of the upper inner quadrant was performed, and an additional 1-cm lesion in the lower inner quadrant which had been detected intraoperatively was also removed. Because of an unfavorable tumor-tobreast ratio, a modified Hall-Findlay mammoplasty was performed to improve cosmetic outcome. The immediate postoperative course was uneventful, and the patient was discharged from hospital on the third postoperative day. Histologic examination of the specimen showed a typical phyllodes tumor with cystic ducts and leaf-like papillary protrusions. The stroma displayed moderate cellularity, moderate pleomorphism and myxoid degeneration with stromal edema. No infiltration of the adjacent breast parenchyma was noted. Resection margins were free. Histologic examination of the additional lesion in the lower inner quadrant gave similar results. Notably, the larger tumor in the upper inner quadrant (but not the tumor in the lower inner quadrant) additionally displayed irregular slit-like vascular spaces scattered over large areas of the tumor compatible with pseudoangiomatous stromal hyperplasia. While the majority of vascular spaces was lined by CD34-positive, spindle-like cells without atypia, several vascular conglomerates were lined by pleomorphic cells with nuclear atypia and increased mitotic activity. In one area of the tumor, vascular spaces were absent and the atypic cells formed a solid tumor cell nest with > 6 mitoses per high-power field (HPF) ( fig. 2 ). Immunohistochemistry of this area revealed that the tumor cells stained positive for the specific lymphatic endothelium marker podoplanin but negative for CD34 and the myoepithelial markers calponin and muscle-specific actin . Staining for the proliferation marker Ki-67 revealed 20% positive cells. Based on these findings, a diagnosis of a borderline phyllodes tumor with focal transition into a low-grade lymphangiosarcoma was made. In view of the lymphangiosarcoma, the unfavorable tumor-to-breast ratio and an extensive delayed postoperative hematoma which had developed by the 10th postoperative day, mastectomy with sentinel lymph node biopsy was performed 2 weeks after the initial operation. Histologic examination of the mastectomy specimen showed no further phyllodes tumor and sentinel node biopsy revealed no evidence for metastatic spread to the axilla. Interestingly, the remaining breast parenchyma displayed extensive stromal fibrosis with a vast number of ectatic capillaries and surrounding cavernous lymph vessels, lined by endothelial cells without atypia or mitotic activity. The vascular spaces were found across the entire remaining breast parenchyma, indicative of a non-neoplastic, hamartomatous angiomatosis. The vascular changes were also found around peripheral and large milk ducts which were filled with blood, fibrin and hemosiderin-laden macrophages, indicative of recurrent intraluminal bleeding (figs. 3a, b). The postoperative course after mastectomy was uneventful. Staging using computed tomography and bone scan showed no evidence of metastatic spread. The patient received no further adjuvant treatment. 9 months after surgery, the patient remains free of recurrent disease.
Discussion
To the best of our knowledge, this is the first report of a lymphangiosarcoma arising within the stroma of a phyllodes tu- Phyllodes Tumor with Transition into Lymphangiosarcoma 393 mor. It is well known that phyllodes tumors may display increased cellularity with pleomorphism, nuclear atypia and malignant transformation of the stroma, rendering them borderline or malignant phyllodes tumors [1] . The most common patterns of malignant transformation are fibrosarcoma and myxoliposarcoma. Other differentiation patterns include chondrosarcoma, osteosarcoma and leiomyosarcoma. Frequently, areas of malignant transformation are focal and may be overlooked if careful sampling is not performed [5, 6] . In the present case, the malignant stromal cells showed differentiation into a low-grade lymphangiosarcoma, staining positive for the highly specific lymphovascular endothelial marker podoplanin while staining negative for CD34 and the myoepithelial markers calponin and muscle-specific actin . Notably, the phyllodes tumor displayed pseudoangiomatous stromal hyperplasia, a proliferation of the mammary stroma with formation of a complex pattern of slit-like pseudovascular spaces, which has previously been described in phyllodes tumors [7, 8] . Although we cannot provide definite evidence, it seems likely that the lymphangiosarcoma originated from the pseudoangiomatous stromal hyperplasia within the phyllodes tumor. Even though pseudoangiomatous stromal hyperplasia has not been related to malignancy so far, there has been a report of lobular angiomatosis of the breast progressing to angiosarcoma approximately 1 year after diagnosis [9] . Generally, the treatment of choice for phyllodes tumors is wide local excision without axillary staging [1] . However, for histologically malignant phyllodes tumors, some authors have recommended mastectomy as routine initial treatment [10] [11] [12] . In the present case, treatment initially consisted of wide local excision with a modified Hall-Findlay mammoplasty owing to an unfavorable tumor-to-breast ratio. However, when permanent section analysis revealed a lymphangiosarcoma within the phyllodes tumor, we eventually decided to perform a mastectomy with sentinel node biopsy. Reasons for the more radical treatment approach were as follows: First, there are no currently available data on the local recurrence rate and metastatic potential of a lymphangiosarcoma arising within a phyllodes tumor, suggesting that mastectomy may be advantageous compared to wide local excision for reasons of oncologic safety. Second, despite an uneventful immediate postoperative course, the patient developed a massive delayed hematoma by the 10th postoperative day, which required extensive surgical revision. Importantly, the postoperative course after mastecto- It is unclear which factors led to the massive delayed hematoma in our patient. Although a surgery-related technical problem cannot be ruled out with certainty, we feel that this is unlikely in view of the fact that the immediate postoperative course of our patient was uneventful and that the patient was discharged from hospital on the 3rd postoperative day in good clinical condition. Furthermore, thrombocyte levels as well as plasmatic coagulation tests were normal, ruling out an underlying coagulopathy. Notably, however, the remaining breast parenchyma displayed a hamartomatous angiomatosis with a vast number of ectatic capillaries and surrounding cavernous lymph vessels. The vascular abnormalities were also found around milk ducts which were filled with blood and hemosiderin-laden macrophages, indicative of recurrent intraluminal bleeding. Although we cannot provide definitive evidence, it seems likely in our opinion that the hamartomatous angiomatosis could have led to an inherent bleeding tendency and could thus have contributed to the delayed postoperative hematoma in our patient. An important aspect of our report is the fact that it underscores the diagnostic value of core needle biopsy in presumably benign lesions of the female breast. On mammography and ultrasonography, the appearance of phyllodes tumors is usually similar to that of large fibroadenomas, which often leads to delayed diagnosis of the phyllodes tumor. While fine needle aspiration has been reported to be inadequate for early diagnosis of phyllodes tumors because of a false-negative rate of up to 86% [13, 14] , core needle biopsy correctly identified the lesion in our patient as a phyllodes tumor. Therefore, we feel that core needle biopsy should be given preference over fine needle aspiration for the diagnostic workup of large, presumably benign lesions of the breast.
In conclusion, we have reported for the first time the emergence of a lymphangiosarcoma from the stromal component of a high-grade phyllodes tumor. The patient was treated with radical mastectomy and sentinel node biopsy. No adjuvant treatment was given, and the patient remains free of recurrence 9 months after surgery. Of particular importance is that our report underscores the diagnostic accuracy of core needle biopsy which should be given preference over fine needle aspiration for the differential diagnosis of presumably benign lesions of the female breast. 
